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Objectives:

1 To identify heterocyclic compounds
1 Nomenclature of heterocyclic compounds

1 To study the fused ring systems




What are heterocyclic
compounds?

1 These are considered to be derived from
the carbocyclic compounds by the
replacement of one or more carbon atoms
by the heteroatom(s) such as N, O, S etc.




Introduction

} In earlier days of organic chemistry, names were
given to compounds as a means of identifying
them, usually before their structure were known.

} A systematic nomenclature is necessary so that the
structure of the compound can be deduced from its
name.

} Several different systems of nomenclature have
been devised for heterocyclic compounds.

} The most systematic nomenclature so far devised
Il S OReplacement Nomencl atur

} But, normally, particularly for aromatic
heterocycles, a hybrid of trivial and Hantzch -
Widman systems is used.




Trivial names of Common ring
systems

} These were given before their structural
identification.

1+ Trivial names of the heterocycles were given on
the basis of their characteristic properties (or)
on the sources from which they are obtained.
Eg: Picoline, Furfurol, Pyrrole.

1 Therefore the trivial names hardly provide any
structural information.

} There are about 49 O0recogni

1 EQ: Pyrole, Pyrazole, Pyran, Purine, Pyrimidine,
Quinoline, Isoquinoline, Xanthene, Perimidine.
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trivial names

1+ The surviving trivial names are important
because they are used as basis for
constructing - more systematic,

names for derivatives (or) for polycyclic
systems.




Systematic (Hantzsch-Widman)
nhomenclature system.

+ This is the most widely used systematic method
and is used for naming three - to ten - membered
heterocyclic systems with various degrees of
unsaturation.

} This nomenclature specifies the ring size, nature,
type and position(s) of the heteroatom(s).

} Trivial names eg: pyrrole, imidazole, pyridine must
be preferred over the sytematic names.

} For partially saturated heteromonocycles, the
prefixes O0di hydrod, Otetrah

} Azine must not be used for pyridine because of its
use as a class name of the compounds containing
=N i N= group.




Ring Size

Three

Four -

Five-

Prefixes for heteroatoms
2asing order of priority)

Seven-

Eight-

Heteroatom Valence Prefix
Oxygen | Oxa
Sulfur Thia
Selenium Selena
Tellurium Tellura
Nitrogen Aza
Phospha
Arsa
Antimony Stiba
Silicon \Y Sila
Germanium IV Germa
Tin A\ Stanna
Lead IV Plumba
Boron 1l Bora
Mercury | Mercura




Combination of prefix(es) with

S;( eme heteromonocyclic system is named by L
combining one or more 0ado
heteroatom sg with a stem indicating the size
of the ring. If the stem begins with vowel, the

ter mi nal | et t er o0ao of t he

1 Prefixes; The prefixes indicate the heteroatoms
present in the heterocyclic systems. The
prefixes for different heteroatoms are
presented in the table in the order of
preference.

1 Stems: The stems are used to indicate the size
of the ring and the saturation/unsaturation in
the heteromonocyclic systems.
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1 When two or more heteroatoms of the same type are present,
then the prefixes, di -, tri -, etc. are used and placed before the
prefix used for the heteroatom.

PN
[O NT N
AN

O N
1,3-Dioxolone 1,3,5-Triazine

Anhen two or more different heteroatoms are present in the same ring, the prefixes
of heteroatoms are combined in the order of preference.

1,3-Thiazole 1,2-Oxathiolane 1,2.4-Thiadiazole




Numbering

With one heteroatom: The numbering starts from the heteroatom
giving the positioAl and proceeds in such a way as to give the lowest
possible locant to the substituent if present.

\(j\ Q,CH;:,
2,5-Dimethylpyridine 3-Methyloxepine
With two or more identical heteroatoms: T L way

that the heteroatoms are assigned the low locants.

[) ( jlﬁ-Thmzole 1.,4-Oxazine
N ~
N SN
1,2,4

13

With two or more different heteroatoms: The numbering starts from the
heteroatom with the highest preferen
remaining heteroatoms are given lowest number locants.




Presence of saturated atom
(indicated hydrogen)

}

When heterocyclic ring with maximum number of noncumulative
double bonds contains a saturated atom, its position is given the
lowest possible locant and is numerically indicated by an italic
capital H before the name of heterocyclic ring system.

o O )
\N S) —N
2H--Pyrrole 2f-1,3-Thiazine 3H-Azepine

Adowever, the heterocyclic system in which a carbon atom of the ring is
involved in the carbonyl group, the indicated hydrogen is normally cited as

an italic capitaH in parenthesis after the locant of the additional structural
features.
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Naming of fused ring systems

+ The fused heterocyclic system is considered
to be constructed by the combination of two
or more cyclic structural units.

1 The cyclic structural units contain maximum
number of non - cumulative double bonds and
are fused in such a way that each structural
unit has one bond common with other.




Selection of base component:

1 Nitrogen containing component: a nitrogen containing
component is selected as base component.

8
IN//

Base component : Pyridine
A If nitrogen is absent, then ring with other heteroatom(s) is selected as base
component (order of preference as in the table)

Base component : Thiphene Base component : Furan

Component with greatest number of rings is selected and named with recognized
trivial name if possible.

O
F Z
N N

Base component : Quinoline




A If rings of unequal argest size of the ring is se

Base component : Pyran

present, then th
as a base

Base component : Oxazole



}If rings OL equ%l size with equal number of different heteroatoms ar?
Rreset then t cognponent containing ring with greatest variety o

eteroatoms " Is selecte

If two . heteroatoms of the same _group are present, then components
: containing Gheteroatoms appearing flgst |R table Is preferreor' . P

CI0Y

Base component : Oxazole

A If rings of same size with same numbers and same kinds of heteroatoms are
present, then the component containing the ring with heteroatoms which have
lowest locant numbers is preferred.

e
" Q‘QN Nrﬂ/

Base component : Pyridazine




Nomenclature of Benzofused systems:

} If a benzene is fused to the heterocyclic ring, the compound is
named by placing number(s) indicating position(s) of the
heteroatom(s) before the prefix benzo - (from benzene)
followed by the name of the heterocyclic component.

—

—

3-Benzoxepin

However, the heterocyclic system in which two benzene rings are
orthofused to a sknembered 1liheteromonocycle containing the
same heteroatoms are named by adding the replacement prefix for the
heteroatomanhbht heeberepbacing 0abd.

10H-Phenoxazine



y If two benzene rings are ortho - fused to a six membered
1,4- dihetero monocyclic ring containing different atoms,
then it is named by adding the prefix 6 p h e ato the H-W
name of heterocycle .

IO

Thianthrene Phenazine
{(exception to the rule)




1 This system is based on the fact that the
heterocylic compounds are derivatives of
carbocyclic compounds. Therefore the
rules of nomenclature are similar to those
applied for the carbocyclic compounds.

1 Itis used for the heterocycles containing
unususal heteroatom(s), spiro - and
bridged heterocyclic systems.




